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A VACUUM-TUBE VOLTMETER USING A JE5 TUBE

G, Kalinkin

The sttention of radio amateurs ig invited to a very simple form of
wacuum-tube voltmeter using a 6E5 tube which measures both alternating and

direct voltages (see appended disgram),

The circuit operates as follows: When the sliding contact of the poten-
tiometer Ry is set ot the uppermost position, the grid bias is zero and the
shaded area of the tube is maximum (zero of the voltmeter). Tke voltage to
be measured is applied to the grid of the 6ES tube so that the bias becomes
negative, and the shaded area contracts. At a given value of this voltage,
depending upon the ractifier voltage, the shaded srea narrows to a thin line,
For example, when Us = 250 v, the shaded area becomes & thin line wien the
grid bias reaches .8 v. If the voliege to be meagured is less than 8v,a
shaded area atill remains. In this case, additional negative voltege is &p-
plied by changing the potenticmeter registance Rj until the shaded area be-
comes & thin line, Thus, it is possible to graduate the voltmeter scale by
the position of the sliding contact of the potentiometer Ry. ‘

Alternating voltege is applied to the same voltmeter terminals and rec-
As & result, the grid be-

tified by the grid-cathode section of the 6ES tube.
comes negative and the sheded area contracts to B certain limit -- depending
on the magnitude of the alternating voltage to be measured. By contracting
the shaded ares to a thin line, using the potentiometer Ry, 1t 1s possible to
graduate the scale in volts for alternating voliage.

but it greatly simplifies the voltmeter,

. gince the one variable .esistance in the cathode circuit serves both to zero
the voltmeter and to measure the voltage. Besides, this clrcuit makes it possi-
ble o measure alternating voltage without additional rectifiers.

This method is somewhat unusuel,

"
-2 -

CLASSIFICATION CONFIDENTIAL

CORFIDENTIAL
STATE X Navy NSRB DISTRIBUTION

ARMY K 1AR Y| e [ |

0. -
- :

S o B i




5 - N Tyl

Sanitized Copy Approved for Release 2011/10/19 : CIA-RDPB0-00809A000600390236-7 | A'
- o

pANERENT: -

oonvE batlehe d .

CONFIDENTIAL ] 50X1-HUM

The error of measuremente is rlosely related to the variation of recti-
fier voltage, and, therefore, & voltaege regulator should be used in the cir-
cuit, If there is no voltage regulator, the voltage in the circuit can be
reguiated with the help of the SES tube itself. To do this, it is necessary
to see that the shaded area has contracted to a thin line when the glide of
the potentiometer Ry is moved to the lowest position., This can be done by
changing the line voltage; usiug an sutotransformer, After this ie done, the
voltmeter can be graduated by the method described.

- i

Use of the circuit described above 1s recommended to radio amateurs who
wish to comstruct 2 bridge from the description of Nekhayevakiy's exhibit
{see, Radio, No 2, 1949), It does not require additional parts and the re-
slstor Ry will sexrve for both regulating the sensitivity of the 6E5 tube and
measuring the voltage. The author made such a combination instrument to
weasure resistance, capacitance, and voltage., The range of measurements is
0-3 v dc, and 0-2.% v ac for Uy = 170 v,

Since the input resistance of the voltmeter ie very high, 1t can be used
+0 measure voltage in any radio c¢ircuit and to check the operation of the AVC
1ipe. The instrument can also be used as & resonance indicator when tuning
circuite, The range of messurements can be incressed by using a volts se di-

vider,

/[Eppended figure follows,/

Rq ~QM A= 170V
: —0

~ G

685 Vacuum-Tube Voltmeter
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